where, 2F AL is the 2-furfural concentration in mg/kg of oil.
(1) ASTM D5837 is a commonly used guideline by the industries to determine the furan derivatives concentration in the transformer oil using high performance liquid chromatography (HPLC) or gas chromatography-mass spectrometry (GC/MS) [7] - [14] . Since this method requires specific skills and expensive equipment to conduct the test and to analyse its results, most utility companies outsource the furan test to the relevant service companies.
The purpose of this paper is to measure and to analyse the The UV-Vis spectroscopy test procedure was developed in reference to the ASTM E 275 [14] . Furan derivatives in oil sample affect the amount of UV -Vis light absorbed or transmitted by the specimen which is calculated using the following equations.
where, A,<. is the light absorption, T,<. is the light transmission, S" is the sample intensity, D" is the dark intensity, and R" is the reference intensity at wavelength A. Fig. 2 shows the absorption spectra for various 2-F AL contents in part per million (ppm) of power transformer oil measured by the UV-Vis spectroscopy. For this test, several sets of oil samples whose furan contents were identified using GC/MS are included for the light absorption test. As can be seen in Fig. 2 , the oil UV -Vis spectral response strongly correlates with its furan content [15] , [16] . It is clear that the new oil with 2-FAL of 0 ppm has the lowest spectral response area compared to the samples with higher level of furan content. Also it is observable that the new oil with 2-F AL of 0 ppm has the shortest bandwidth and lowest absorbance peak.
III. RESULTS AND DISCUSSIONS
As the 2-FAL concentration increases, the spectral response bandwidth is becoming wider and maximum absorbance peak is becoming higher. The spectral response has displayed spikes characteristic at a wavelength around 350 nm when furans content level increases in transformer oil. It is worth to mention that all the maximum peaks appear within the range of 260 nm to 280 nm and the zero crossing points with the x axis (wavelength) are not overlapped for different samples with different furan concentration levels [15] , [16] .
r-r;--------------------.
Fumn Concentration previously published results in [15] , [16] . A mathematical correlation between the spectral response area and furan concentration of transformer oil can be estimated using the fitted curve shown in Fig. 3 . It is worth to mention that the above spectral responses were measured directly after adding the conducting material to the oil samples. When the spectral response was measured for the same oil samples after one hour, the response was found to be identical to the original spectral response of the oil sample without any added conducting material. This is attributed to the fact that the conducting materials with heavy specific weight will settle down at the bottom of the cuvette and its impact on the spectral response will be minimal. 
